CHAPTER 2. REVIEW OF FALSEWORK DRAWINGS

2-1.01 Intr tion

This chapter covers Division of Structures policy with respect

to the ftal sework dramjng review process. Subsequent chapters
cover specific review guidelines, procedures and expl anations
where necessary to ensure uniformand inpartial contract

adm ni stration.

As noted in Chapter 1, review and approval of the contractor's
fal sework design is delegated to the Ofice of Structure
Construction's structure representative in responsible charge
of structure work at the project site. And while the actual
desi gn check may be performed by any qualified menber of his
staff, the structure representative is expected to give his
personal attention to the reviewwhile it is in progress and to
give his concurrence before the draw ngs are approved.

2-1.02 CGeneral Infornmtion

The contract requirement for subm ssion of falsework draw ngs.
shoul d be discussed at the preconstruction conference, wth
enphasis on the need for a conplete submttal before the review
period begins. (See Section 2-1.04 for information that nust be
shown in a "conplete" submttal.) The contractor should be

rem nded that, except for foundation pads and piles, falsework
construction may not begin until the drawi ngs are approved.

When a manufactured product or assenbly will be used, the
specifications require the contractor to furnish catal og data
or other descriptive literature showi ng the manufacturer's
recommended safe Ioad-carryin% cagacity, conditions of use, and
other information affecting the ability of the particular
product or device to carry the design |oad. However, such
suppl emental design information nust be furnished only if it is
requested by the engineer. To avoid delaying the review while
wai ting for supplenental information, the contractor should be
informed pronptly in any case where required technical data is
not furnished when the drawi ngs are submtted for review

It is not necessary for the contractor to submt all draw ngs
that wll be required eventually before any are reviewed. The
drawi ngs may be submtted in increnents, and the increments may
be approved, provided they are well-defined units of the work,
such as individual bridges or portions of bridges that are

I ndependent of other portions.

|f fal sework plans for different units of the work (two or nore
i ndi vidual bridges, for exanple) are submtted at the same
time, or if an additional plan is submtted for review before
review of a previously submtted plan has been conpleted, the
contractor nust designate the order or sequence in which the
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plans are to be reviewed. The tinme allowed for the review of
anr plan in the sequence is not |less than the contract tinme
allowed for review of that plan, plus two weeks for each higher
priority plan still under review.

On nost contracts the engineer wll be allowed three weeks for
review of the fal sework drawi ngs. For conplicated structures
or if railroad approval will be required, the contract special
provisions wll establish a |onger review period.

Om ssions, inconsistencies and design deficiencies discovered
during any review should be noted in red on the draw ngs, and
one set of drawings returned to the contractor for correction
and resubm ssion.

When fal sework drawings are returned for correction, they are
to be acconpanied by a letter giving the reason or reasons the
draw ngs are not acceptable, The letter should list the
specific deficiencies found (i.e., 6x16 stringers overstressed
in bending) but elaboration is unnecessary. Do not suggest any
corrective neasures; listing the deficiencies is sufficient.

2-1.03 Design Cal cul ati ons

In addition to falsework draw ngs, the contractor nust furnish
a copy of the design calculations.

The specifications require the design calculations to show the
stresses and deflections in |oad-supporting nmenbers. In the
specification context, the term "l oad-supporting nenbers" wll
be construed as neaning the design-controlling nenbers. It is
not the specification's intent to require the contractor to
calculate the stress in, and the deflection of, each and every
menber in the fal sework system

Keep in mnd that the design calculations furnished by the
contractor are for information only; they are not for review
and approval. Accordingly, any design or construction details
whi ch may be shown in the form of sketches on cal cul ation
sheet smust be shown on the fal sework drawi ngs as well; other-
wi se the drawings will not be conplete. Note that as a matter
of Division policy, falsewrk drawi ngs are not to be approved
in any case where it is necessary to refer to calculation
sheets for information needed to conplete the design review,

or where information shown only on the calculation sheets w ||
be needed for construction.

In nmost cases it is unnecessary to refer to the contractor's

cal culations during the design review. However, in the event a
fal sework nenber is overstressed or is otherw se inadequate in
sone respect, reference to the calculations may reveal the
reason for the design deficiency.
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2-1.04 Initial Review

| medi ately upon receipt of the first submttal of any set of
fal sework drawi ngs, the engineer will nmake an Initial review of
t he docunents received. The purpose of the initial reviewis
to ascertain whether the drawi ngs and any required supporting
data are "conplete" within the neaning of this termas it is
used in the andard Specifications.

Determ ning whether a particular submttal is conplete, or is
not conplete, involves a certain degree of subjectivity, and
the engineer will be expected to exercise judgnment and conmmon
sense when making this determnation. The basic requisite is
that the draw ngs contain enough information to enable the
engi neer to verify that the design neets contract requirenments.
Thi's is acconplished by naking a stress analysis; therefore,

if there isn't enough Information or detail to nake a stress
analysis, the drawings are not conplete.

While Division policy requires a "conplete" falsework submttal
to contain enough information to enable the-engineer to verify
t he adequacy of the fal sework design, this does not nean that
every design detail must be shown on a given set of falsework
drawi ngs. A reference to a standard plan submtted previously,
or to a previously submtted drawing for another structure in
the same contract having a simlar detail, is acceptable.

Regardl ess of other considerations, for admnistrative purposes
the drawings wll be viewed as inconplete (and will be returned
to the contractor for conpletion and resubm ssion) if any of
the followng information is omtted:

The drawi ngs nmust show the size of all |oad-supporting
menbers, including soffit joists, and all transverse and
| ongi tudi nal bracing, including connections. For box
girder structures, the draw ngs nust show the fal sework
menbers supporting sloping exterior girders, deck over-
hangs and any attached construction, wal kways.

Al design-controlling dinensions nust be shown, including
bean1|en%th and spacing; post |ocation and spacin%; over -
all height of falsework bents; vertical distance between
connectors in diagonal bracing; and simlar dinensions
that are critical to the design.

! standard plans and Standard details are to be reviewed and
aﬁproved in the same manner as other falsework draw ngs, even
t hough they may have been approved on a previous contract.
Once approved, however, they need not be again reviewed when
i ncluded w thfal sework drawing submttals for subsequent
structures in the same contract.
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The location and nethod by which the fal sework will be
adjusted to final grade nust be shown.

Unl ess a concrete placing schedule is shown on the plans,
the fal sework draw ngs nust include a superstructure

pl aci ng di agram show ng the proposed concrete placing
sequence and/or the direction of pour, whichever one is
applicable, and the location of all construction joints.
(For relatively sinple structures, this requirenent may be
satisfied by a note on the draw ngs.)

The draw ngs nust show all openings through the fal sework.
Hori zontal and vertical clearances nust be clearly shown,
and nust neet contract requirenents. The | ocation of
tenporary K-rail nust be shown.

|f the falsework will incorporate a proprietary shoring
system the trade name and rating (i.e., WACO 100 kip
steel shoring) nust be shown.

|f the height of the falsework at any |ocation, measured
fromthe ground line to the bridge soffit, exceeds 14
feet, or if any fal sework span exceeds 16 feet, or if
openi ngs are provided for vehicular, pedestrian or rail-
road traffic, each sheet of the draw ngs nust be signed by
a civil engineer registered in California. (This includes
standard plans and standard details.)

The draw ngs nust be acconpanied by the contractor's

design cal cul ations; and any other supplenental data

required by the falsework design that is needed for a
stress anal ysis.

Di vi sion poIicK requires the initial review to be conpleted
wthin two working days follow ng receipt of a given set of

fal sework draw ngs. The purpose of this policy is to assure a
timely notice to the contractor in the event the drawi ngs are

not conplete. Since the only purpose of the initial reviewis
to di scover om ssions that would prevent conpletion of a

2 The specifications require the contractor to submt design

data for any manufactured assenbly to be used in the fal sework,
but only if requested by the engineer. To assure a conplete
fal sework design submttal and thus avoid any unnecessary del ay
in the review process when a manufactured product or device
wi |l be used, the specification requirenment should be discussed
wth the contractor at the preconstruction conference. The
contractor should be informed that if proprietary products of
any kind are to be used, the required technical data nust
?cconpany the fal sework draw ngs when they are first submtted
or review.
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subsequent design check, neither calculations nor an eval uation
of design details is required; thus conpletion within 2 working
days is a realistic time frane.

When reviewi ng fal sework draw ngs pursuant to instructions in
this section, keep in mnd that subm ssion of conplete draw ngs
along with all required supﬁorting data is a specific contract
requi rement that controls the start of the fal sework review
period. However, while the tinme period for review of falsework
drawi ngs does not begin until a conplete submttal is received,
it is often possible to review portions of the design which do
not depend on the mssing information. Accordingly, it is

Di vi sion Policy to expedite the aBProvaI process by review ng
as nmuch of the design as is possible while waiting for the
resubmttal of falsework drawi ngs that have been returned for
conpletion followng the initial review

The initial review may reveal om ssions which are not of such
serious consequence as to delay the design check, but which if
not corrected will delay approval. For exanple, the om ssion
of items such as the falsework erection and renoval plan; pad
and/or pile design information; the fal sework lighting plan, if
one is required; and simlar information that wll eventually
be required prior to approval should be brought to the contrac-
tor's attention at the earliest convenient tine.

2-1.05 Determ ning Review Durations

As previously noted, the tinme allowed bK the contract for the
engi neer's fal sework design review is three weeks, or nore for
conplicated structures or when railroad approval is required.

Regardl ess of the tinme allowed, the review period begins when a
conplete set of drawings is received fromthe contractor, and
ends when the draw ngs are approved. However, the total

el apsed time between subm ssion of conplete drawi ngs and fi nal
approval may exceed the time properly attributable to the
engineer's review. This is the case because the engineer is
not responsible for tine taken by the contractor to nake
necessary revisions or corrections to the draw ngs.

Determ ning the actual duration of the engineer's review can be
critical froman admnistrative standpoint, since the contract
provides for additional tinme and conpensation to of fset any
time |ost due to delays attributable to the engineer's fajlure
to conplete the falsework review within the time allowed

% In the event the contractor is del ayed, the additional tinme

and conpensation due are determned in accordance with the Ri ght
of Way Delay provisions of the contract.
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2-1. 05A The Fal sework Revi ew d ock

COncePtuaIIy, the duration of the engineer's review may be
visualized as the tine elifsed on an inmaginary fal sework review
clock. The clock is turned on when fal sework draw ngs are
received and remains. on while the engineer is reviewmng the
drawi ngs. The clock is turned off, however, whenever the

drawi ngs are being revised or corrected by the contractor. The
duration of the engineer's reviewis nunerically equal to the
nunber of cal endar days the review clock is turned on during
the overall falsework review period.

Al t hough the review period begins when a conplete fal sework
submttal is received, the first day of the review period is
the day follow ng the day on which the submttal is received,
and the final day (for a 3-week review period) is the 21st day
fromthe day the submttal is-received, excluding any days on
whi ch the fal sework review clock has been turned off.

Since the specifications contenplate a review period nmeasured

i n weeks, the nunber of working days within the review period
is irrelevant. Therefore, when calculating increnental review
durations within the overall review period, the el apsed tine
bet ween fal sework review events is the nunber of cal endar days
bet ween the events, including weekends and holidays, converted
to cal endar weeks.

Since the review clock is turned on whenever fal sework draw ngs
are received, it is essential to determ ne whether the draw ngs
are conplete when first submtted. This is the case because
the tinme allowed for the engineer's review begins when the
submttal is conplete, but not before. Accordingly, D vision
policy requires an initial review i mediately upon receipt of
the first submttal. The time attributable to the initia

revi ew depends on whether the first submttal is found to be
conplete or not conplete, and if not conplete, on the actua
tinme taken for the review, as explained bel ow

Case |. First Submttal is Conplete

The review clock is turned on when the drawi ngs are recei ved,
and since the submttal is conplete as shown by the initial
review, the clock remains on until the drawi ngs are returned
to the contractor for correction and resubm ssion, or until
the review has been conpl eted and the draw ngs approved.

Case Il. First Submttal is not Conplete

Al though the review clock is turned on when the draw ngs are
received, it is turned off and reset to zero follow ng the
initial review, provided the contractor is notified and the
drawi ngs returned for conpletion and resubm ssion within the
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two working day period allowed for the initial reviewb
Division of Structures policy. If, however, the initia
review requires nore than two days and/or the contractor is
not inforned that the drawings are inconplete within the two
day initial review window, all additional time (beyond two
wor ki ng days) remains on the review clock when it Is reset
followng the return of the drawings to the contractor

For resubmttals followng the initial review, for both the
Case | and Case Il situations, the review clock is turned on
when the revised drawi ngs are received and remains on while the
engi neer is reviewng the design for conpliance with contract
requi rements. The clock is turned off when the contractor is
infornmed that further changes are required, and it remains off
while the contractor is nmaking the required corrections and/or
revisions. The clock is turned off for the final tinme when the
contractor is inforned that the drawi ngs are approved. The
duration of the engineer's reviewis the total tine shown on
the fal sework review clock.

2-1.05B Review Tinme Adjustnent for Design Revisions

Both the specifications and the review procedures previously

di scussed contenplate a scenario in which a conplete fal sewrk
submttal wll be acceptable as submtted, or wll require only
mnor corrections prior to approval. Wile this is typically
the case, situations occasionally arise wherein the contractor,
followng the return of drawings for correction or revision,
wll submt a new design rather than a corrected or revised
original design. In such cases Division policy provides for an
increased review time to conpensate for the tine previously
taken to review portions of the fal sework design that have been
replaced or significantly altered by the new design.

Whet her a resubmittal is a new design or nerely a revised
original design is not always clear. As a guide, Division
policy provides that a resubmttal will be viewed as a new
design only if the change is such as to require another design
check to verify system adequacy.

For exanple, increasing the size or nunber of tinber stringers
to correct a bending nonent overstress is not a new desi%?,
since the adequacy of the revision often can be verified by

i nspection, and cal cul ati ons, when necessary, are elenentary.
However, if the resubmttal shows a |onger span with steel
stringers, a conplete design check would be required. (That

is, for the steel design it is necessary to recalcul ate | oads,
determ ne section properties, and verify beam adequacy by
conparing actual and all owabl e stresses for the steel nmenbers.)
The tinme needed to performthis second design check is added to
the tine originally allowed for the engineer's review to obtain
an adjusted review tine.
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2-1.06 Fal sework Drawi ng Approva

Fal sework Menp No. 1 includes a conprehensive listing of itens
t hat should be considered and/or investigated before fal sework
drawi ngs are approved. Prior to the approval of any fal sework
drawi ngs, Fal sework Meno No. 1 should be reviewed to ensure
that no requirenent has been overl ooked.

2-1. 06A Procedure when Railroad Conpany is not 1lnvolved

Except for falsework that is adjacent to or over a railroad,
the fal sework drawi ngs nmay be approved when the structure
representative is satisfied that the fal sework design neets all
contract requirenents.

Approval will be noted on each sheet of the fal sework draw ngs
by neans of an Ofice of Structure Construction "Plan Approval"
stanp. Each sheet nmust be signed by the structure represent-
ative or by the nenber of his staff who actually reviewed the
design and who is a registered civil engineer.

One set of the approved drawings will be returned to the
contractor, with a cover letter signed by the structure
representative.

The approval letter nust include the follow ng paragraphs:

"The fal sework draw ngs dated (date) for

(Nanme of Structure) have been reviewed and are
approved to the extent provided in Section 5-1.02 of the
Standard Specifications.”

“Your attention is directed to your responsibilities
pursuant to Sections 5-1.02, 7-1.09 and 51-1.06 of the

St andard Specifications, and to applicable requirenents of
the Construction Safety Oders.”

"You are rem nded that fal sework construction nust conform
to the approved drawi ngs, that the materials used nust be
of the quality necessary to sustain the stresses required
by the fal sework design, and that workmanship nust be of
such quality that the fal sework will support the | oads

I nposed without excessive settlenent or joint take-up
beyond that shown on the fal sework draw ngs."

* Under the specifications, falsewrk construction (except for
foundation pads and piles) for any unit of the falsework may not
begin until the drawings for that unit have been approved. From
a contractual standpoint, the approval letter is the contractor's
aut hori zation to begin fal sework construction.
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Concurrently with approval, one copy of the approved draw ngs
and one copy of the engineer's calculations are to be submtted
to the Sacranmento Ofice of Structure Construction, along wth
a copy of the approval letter sent to the contractor.

One set of the approved draw ngs and the original calculation
sheets are retained in the job files.

2-1.06B Procedure when Railroad Conpany Approval is Required

For structures adjacent to or over railroad facilities, approval
of the fal sework drawi ngs is contingent on the draw ngs belng
satisfactory to the railroad conpany involved.

When railroad conpany approval is required, the fal sework
drawings are first reviewed for adequacy and conpliance with
contract requirements in the sane manner as all other fal sework
drawi ngs. Wen the review has been conpleted and the structure
representative is satisfied that all contract requirenments have
been nmet, the drawings are to be sent to the Sacranento O fice
of Structure Construction for subsequent transmttal to the
rail road conpany, in accordance wWith the procedure described in
this section.

The Standard Specifications include special requirenents for
all falsework over or adjacent to railroads. \Wen railroads
are involved, the contract special provisions wll include
additional requirenents that are project specific. Section 10
of the special provisions wll include requirenents for false-
wor k openi ngs and col | i sion posts, and other specific railroad
requi rements may be included in this section as well. The
nunber of sets of falsework drawings to be submtted by the
contractor is found in the "Railroad Relations and |nsurance"
section of the special provisions, along with any specific
requi rements for protection of railroad tracks and/or property.

St andard Specification and special provision requirenents for
fal sework adjacent to and over railroads shoul d be revi ewed
before the drawi ngs are sent to the Sacranento office to ensure
that all applicable requirements have been net.

Al fal sework opening clearances nust be clearly shown. Note
that the vertical clearance is neasured fromthe top of the
track rail and horizontal clearances are nmeasured fromthe
centerline of the tracks.

I n nost cases, only the fal sework drawi ngs for the structure
span over the railroad tracks wll require review and approval
by the railroad conpany. However, when the structure is high
enough for adjacent structure span falsework to fall on rail-
road property, the falsework drawi ngs for those adjacent spans
must be submtted as well.
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Fal sework drawi ngs that do not require review and approval by
the railroad conpany may be approved as soon as the design
check is conpleted. For such draw ngs, approval shall be in
accordance with the instructions in Section 2-1.06A.

The nunber of copies of drawings and other data required depends
on the type of structure and the railroad conpany involved. For
the Southern Pacific, Western Pacific, ang At chi son, Topeka &
Santa Fe railroads, submt the follow ng:

Four copies of the fal sework draw ngs. (Five copies for
under pass structures and the Atchison, Topeka & Santa Fe

Rai | way. )

Two copies of manufacturer's catal og data for manufactured
assenblies. (Three copies for underpass structures and
the Atchison, Topeka & Santa Fe Railway.)

Two copies of the contractor's cal culations. (Three
copies for underpass structures and the Atchison, Topeka
& Santa Fe Railway.)

Two copies of the Structure Representative's cal cul ations.
(Three copies for underpass structures and the Atchison,
Topeka & Santa Fe Railway.)

Note that one copy of each of the above listed itens is for use
by the fal sework section in the Sacramento Ofice, and the
remai ning copies are forwarded to the railroad conpany. In the
event that railroad conpany personnel at the Lob site need
copies of falsewrk draw ngs or other data, they are to obtain
themfromtheir headquarters, not fromthe State or contractor

Drawi ngs and other data submtted to the Sacranento office are
to be acconpanied by a letter of transmttal fromthe structure
representative listing the itens submtted. The letter shal
state that the draw ngs have been reviewed and are considered
satisfactory:

Drawi ngs and other data will be reviewed in the Sacranento
Ofice of Structure Construction, and if conplete and ot herw se
satisfactory, will be forwarded to the railroad conpany for
review and approval. (Submttals which are inconplete wll be
returned to the structure representative.)

> For other railroads, including light rail facilities
consult the fal sework review section in the Sacramento O fice
of Structure Construction for the nunmber of copies required.
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When the Sacramento O fice of Structure Construction is inforned
by the railroad conpany that the drawi ngs are satisfactory, the
structure representative will be notified by tel ephone, wth a
confirmng letter followi ng. Upon notification, the structure
representative nay approve the draw ngs. Approval should follow
the procedure discussed in preceding Section 2-1.06A.

It is enphasized that fal sework drawi ngs for structures over
railroad facilities are not to be approved until the structure
representative has been notified by the Sacramento O fice of
Structure Construction that the design is acceptable to the
railroad conpany.

2-1.07 Cal - OSHA Requirenents

Article 1503 of the Construction Safety Orders requires the
contractor to obtain a permt to construct or dismantle fal se-
work or shoring that is nore than three stories high, or the
equi val ent height in feet. Article 1503 further defines a
"story" as 12 feet; consequently, this requirenent will apply
to all fal sework which exceeds 36 feet, nmeasured fromthe top
of the falsework foundation to the bridge soffit.

Obtaining the permt required pursuant to Article 503 is the
contractor's responsibility. Upon application, a permt wll
be issued for a specific project; however, as a business
practice many bridge contractors obtain a blanket permt to
cover all of their work. Blanket permts nmust be renewed
annual l'y.

Al though the structure representative has neither the authority
nor the dutK to enforce Article 1503, as a matter of policy the
fact that the contractor has a valid permt wll be verified
before the fal sework dramjags are approved in any case where a
permt is required; i.e., en the falsework is nore than 36
feet high. The date of verification should be noted in the

fal sework log and job diary.

2-1.08 Design Revisions to Approved Draw ngs

The specifications contenplate the possibility of the contrac-
tor submtting a revised design after the original design has
been reviewed and approved. For this occurrence, the engineer
is allowed sufficient time for a review, but not nore tinme than
was originally allowed.

For adm nistrative purposes, any revision to an approved fal se-
work drawing will be viewed as a new submttal, and as such

w Il be reviewed pursuant to applicable specification require-
ments and the review policy and procedures previously discussed
herein. Division policy provides that the engineer's review be
performed expeditiously.
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2-1.09 Chronol ogical Record of Falsewrk Review

A chronol ogi cal record, or log, showng all pertinent dates
relating to the subm ssion, review and approval of falsework
drawings is required for each structure in the contract

Normal [y, the first entry will be the date the drawi ngs are
first received. If, however, topics having significance with
respect to the fal sework design are discussed prior to the
first(fubnittal, t he di scussion should be noted and the | og
started.

The falsework log wll include the date the fal sework draw ngs
were first received; the date(s) the contractor is notified of
required revisions, including the reason(s) the review could
not continue and/or why the drawi ngs had to be returned; the
date(s) revised drawi ngs were recelved, the dates and subject
matter covered in conversations and letters relating to the
fal sework review, the date of approval, the date the draw ngs
were forwarded to headquarters, and any other pertinent dates
affecting the review

Keep the fal sework review clock in mnd when making entries in
the falsework |og. Wien entries are properly nade, the tine
taken for the engineer's review should be readily apparent.

Make a notation in the Io% of the date that falsework for a
given structure becones the controlling operation on the
project, and the date on which it is no |longer controlling. Be
specific as to the activity that is actually controlling, such
as preparation of drawi ngs by the contractor, review by the
State or railroad conpany, falsework erection, etc.

Entries in a chronological log are not in lieu of simlar
informati on shown in construction diaries. The diary entrY
shoul d give detailed informati on, whereas the chronol ogical |og
should list only the dates, identification of subject, and the
peopl e invol ved.

® I'n some situations, particularly where a CPM anal ysis has
not been made, it may be difficult to ascertain whether false-
work is, or is not, on the critical path. If the actual
controlling operation is not evident but it appears that the
fal sework review (or construction) may affect other aspects of
the project, the Structure Representative should note this fact
in the [og.
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